In the title compound, C 15 H 9 NO 5 , the coumarin ring system is essentially planar, with a dihedral angle of 1.42 (10) between the two fused rings. The mean plane of the coumarin ring system forms a dihedral angle of 36.10 (1) with the nitrosubstituted benzene ring. The nitro group is almost coplanar with the benzene ring to which it is bonded, with a maximum deviation of 0.014 (6) Å for all atoms in the nitrobenzene group. As in other reported coumarin compounds, there is asymmetry with respect to the O-C O bond angles, with values of 113.6 (5) and 128.0 (5) . In a similar way, the O-C-C and C-C-C angles at the junction of the two fused rings have values of 117.6 (5) and 123.7 (5) , respectively. In the crystal, molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming chains along [010] . In addition, weak C-HÁ Á ÁO hydrogen bonds link these chains, forming a three-dimensional network.
Structure description
A recent study reveals that many coumarin fluorophores have shown enhanced pure blue efficient electroluminescence with 2.7 and 4.1% of external quantum efficiency, respectively (Chen et al., 2003) . Also certain high-efficiency blue electroluminescence based on coumarin derivatives is found as blue-emitting OLEDs and laser dyes (Yu et al., 2009; Serin et al., 2002) . Based on the photo-physical properties of coumarins and as a part of our ongoing research on these molecules (Harishkumar et al., 2012; Mahadevan et al., 2013; Rajesha et al., 2012) , the synthesis and crystal structure determination of the title compound are reported herein. The compound is currently being assessed for its photophysical properties.
data reports
The molecular structure of the title compound is shown in Fig. 1 . The coumarin ring system is essentially planar with a dihedral angle of 1.42 (10) between the two fused rings. The mean plane of the coumarin ring system forms a dihedral angle of 36.10 (1) with the nitro-substituted benzene ring. This value differs slightly from the reported value of 25.27 (9) Å for 8-ethoxy-3-(4-nitrophenyl)-2H-chromen-2-one (Walki et al., 2015) . The nitro group is almost coplanar with the phenyl ring with a maximum deviation in the nitrobenzene group of 0.014 (6) Å for C16. Electron localization is indicated by the C8 C9 bond with a length of 1.360 (7) Å . As in other coumarin compounds reported there is an asymmetry in the O-C O bond angles with values for O1-C10-O11 of 113.6 (5) and O11-C10-C9 of 128.0 (5) . The bond angles, O1-C2-C3 and C8-C7-C6, at the junction of the two rings in the coumarin moiety are 117.6 (5) and 123.7 (5) respectively.
In the crystal, molecules are linked by O-HÁ Á ÁO hydrogen bonds, forming chains along [010]. In addition weak C-HÁ Á ÁO hydrogen bonds link these chains, forming a threedimensional network (Fig. 2 , Table 1 ).
Synthesis and crystallization
A mixture of 0.43 g m (3.08 mmol) of 2,4-dihydroxy benzaldehyde and 0.5 g m (3.08 mmol) of 4-nitro phenylacetonitrile was dissolved in ethanol (25 ml), followed by the addition of 0.525 g m (6.16 mmol) of piperidine. The reaction mixture was then stirred at room temperature for 3 h. The completion of the reaction was monitored by thin layer chromatography [petroleum ether and ethyl acetate (8:2 v/v)]. After the completion of the reaction, the reaction mixture was filtered and washed with diethylether to yield a brown precipitate. The crude product obtained was refluxed with 10% acetic acid for 2 h and was filtered and washed with water. The product obtained was further purified by recrystallization using glacial acetic acid as solvent to form brown crystals, m.p. = 535-537 K, yield 91.6%.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 .
Figure 2
The crystal packing of the title compound, viewed along the b axis. Hydrogen bonds are shown as blue lines. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 1
The molecular structure of the title compound, with displacement ellipsoids for non-H atoms drawn at the 50% probability level.
data-1
IUCrData ( Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. The cell e.s.d.'s are taken into account in the estimation of distances, angles and torsion angles Refinement. Refinement on F 2 for ALL reflections except those flagged by the user for potential systematic errors. Weighted R-factors wR and all goodnesses of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The observed criterion of F 2 > σ(F 2 ) is used only for calculating -R-factor-obs etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) Symmetry codes: (i) −x+1, y−1/2, −z+1/2; (ii) x, y−1, z; (iii) x−1/2, −y+3/2, −z+1; (iv) −x+1, y−1/2, −z+3/2; (v) −x+1/2, −y+2, z−1/2.
